Serum-stimulated cyclic-AMP production in S49 lymphoma cells grown in serum-free medium.
Growth of S49 lymphoma cells with horse serum leads to an increase in cellular cAMP phosphodiesterase activity and a resultant loss of hormone- and cholera-toxin-stimulated cAMP accumulation. We now show that the serum requires protein synthesis to produce these effects. Further, we show that acute addition of serum to wild-type S49 cells, grown in serum-free medium, rapidly (under 2 min) and transiently (under 30 min) stimulates cellular cAMP, 10-fold over basal levels. This 'acute' effect of serum was not observed in UNC S49 cells, suggesting that a functional Ns, the guanine nucleotide regulatory component that mediates stimulation of adenylate cyclase, is required for the serum-mediated stimulation of cellular cAMP. Serum added acutely to wild-type S49 cells also augmented cAMP accumulation in response to isoproterenol and forskolin. The half-maximally effective concentrations of horse serum that acutely stimulated or more slowly decreased the cAMP accumulation were approx. 0.2% and 2.0%, respectively. Preliminary attempts to characterize further the serum factor indicate that it has a high (250 000-300 000) molecular weight and is insensitive to boiling; chromatography on Sepharose CL-6B yields a 100-fold purification. Thus, the serum contains one or more components that activate adenylate cyclase, increase cellular cAMP levels and ultimately induce cAMP phosphodiesterase in S49 lymphoma cells.